Question under study
The International Association for the Study of Pain defines pain as "an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage" [1, 2] . Pain is a common problem in patients with end-stage renal disease (ESRD) [2, 3] , including dialysis patients [4] [5] [6] , and may be due to their primary disease, concurrent comorbidity or disease following renal failure. Dialysis therapy is life-saving, but underlying systemic diseases and related painful syndromes such as ischaemic limb, musculoskeletal or neuropathic symptoms persist during treatment. Recent reviews show that 47% of patients with ESRD experience pain [7] and this can be moderate to severe in 82% [5] . Pain often coexists with depression, anxiety and insomnia. Almost two of every five dialysis patients experience troubled sleep, and 38% to 45% suffer some degree of anxiety [7] . Symptom severity in dialysis patients has been reported in some studies to be comparable to that of cancer and HIV patients [4] [5] [6] . The complex pharmacokinetics of analgesics in dialysis patients often entails under-treatment of the symptoms [5, [8] [9] [10] [11] , and may hamper safe and effective use, especially of opioids [12] . Nephrologists often view as priorities dialysis access, management of bone metabolism, anaemia, and quality of dialysis. During the last few years, renal units predominantly focused on dialysis parameters such as blood pressure, anaemia, intact parathyroid hormone (iPTH), Kt/V and on interventions aiming to minimise disease progression, rather than on symptom management. In general, individual pain symptoms are poorly recognised and managed [13] [14] [15] [16] , although their management should be an integral component of patient care quality. Previous studies have demonstrated that nephrologists commonly underestimate the symptom burden of individual patients [9, 17] . This study aimed to assess the prevalence, severity, cause and management of pain, together with associated symptoms and overall symptom burden, in patients with chronic kidney disease stage 5, on long-term dialysis and living in southern Switzerland.
Methods

Selection of patients
Inclusion criteria for this cross-sectional, observational, multicentre study were: chronic kidney disease (CKD) stage 5 according to the Kidney Disease Outcome Quality Initiative (K/DOQI) Guidelines [18] ; chronic haemodialysis; treatment in one of the five nephrology units in southern Switzerland; age older than 18 years; ability to complete a questionnaire in Italian and to give informed consent. The local ethics committee approved the study and each participant gave written informed consent to participate.
Assessment of clinical data and symptoms
Basic demographic data and clinical laboratory data (such as liver and renal function, Kt/V values, electrolytes, complete blood count and C reactive protein) were collected from medical and nursing charts. Two palliative-care nurses interviewed the patients face-to-face at home or during a dialysis session, following a duly prepared grid. Patients were asked to complete the Brief Pain Inventory (BPI), in order to describe pain and associated symptoms relevant to chronic dialysis patients [19] . They were also asked to score the maximum pain experienced during the previous 4 weeks on a 10-cm visual analogue scale (VAS) ranging from "no pain" to "unbearable pain", in which mild pain ranged from 0-4, moderate from 5-7 and intense from 8-10. Patients were also asked to localise the pain and Number of patients screened and interviewed.
draw the location on a body diagram. Use of analgesics and drug prescriptions were recorded. Patients were then asked to complete the Edmonton Symptom Assessment System (ESAS) [20] [21] [22] [23] [24] [25] , used in palliative care as well as for dialysis patients [23] , in order to assess the overall symptom burden. The Instrumental Activities of Daily Life (IADL) questionnaire [26] was chosen to quantify restrictions in daily life activities.
Statistical analyses
The statistical analyses were performed using SPSS (ver. 17; SPSS Inc., Chicago, Illinois, USA). Prevalence and severity of symptoms were described using proportions, means or medians, as appropriate. The one-sample KolmogorovSmirnov test was used to check for normal distribution of the data. Categorical data were compared using the chi-square or Fisher's exact test. Spearman's rho was used to compute univariate correlations. Multiple linear regression was used to study the multivariate relationship between pain and its predictors. Variables are expressed as mean ± standard deviation (SD), if not specified otherwise. The significance level was set to α = 0.05, two-tailed. 
Results
Demographics
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Swiss Med Wkly. 2013;143:w13750 was the most frequent comorbidity. The mean time on dialysis was 3.5 years (range 1-22 years): 78% of the patients were on dialysis for 1-5 years, 11% for 5-10 years, 7% for less than 1 year and 4% for more than 10 years. The most recent laboratory Kt/V value (1.41 ± 0.27, range: 0.94-2.29, n = 99) and normalised protein catabolic rate (nPCR) value (1.13 ± 0.28, range: 0.67-1.73, n = 51) showed that dialysis was effective in all patients. Sixty-five percent of the patients had excellent acceptance of dialysis, 20% satisfactory acceptance and 13% bad acceptance, as judged by dialysis nursing staff.
Overall symptoms (ESAS)
In the whole population (n = 123), tiredness and pain were the symptoms most commonly perceived as a burden (ESAS score >4) ( fig. 2 ), and were reported to be clinically relevant by the 81 patients complaining of pain during the previous 4 weeks (score >5). Median values for depression/feeling sad and anxiety/feeling nervous scored higher in patients without pain than in those with pain during the previous 4 weeks ( fig. 2 ).
Concomitant symptoms
Asthenia and fatigue were the most common concomitant symptoms, being present in 54 (44%) of the patients. In addition, 25 (20%) said they suffered from sleep disturbance Episodic pain was present in 63 (59%) patients and continuous pain in16 (12%); 26 (32%) patients had pain during the dialysis session and 11 (14%) during movement. Musculoskeletal pain was the most prevalent (52 patients, 64%), headache and cramps, respectively, were reported by 25 (31%) and 20 (25%) patients (table 4) . Musculoskeletal pain was perceived as the most disturbing symptom and being the major cause of night awakening, whereas during the dialysis session headache and cramps predominated ( fig. 3) .
As analgesic therapy, the use of non-steroidal anti-inflammatory drugs (NSAIDs) or similar agents predominated (65 patients, 80%), whereas 13 (16%) patients were treated with weak opioids and 4 (5%) with strong opioids. Only 35 (43%) patients used laxatives (table 5) . Ten (12%) patients received treatment specifically for their musculoskeletal pain. When asked specifically, 29 (36%) patients said they woke up at night because of pain several times a week. In 16 patients the cause was musculoskeletal pain, in 10 headache, and cramps and neuropathic pain in 8 each (fig. 3) . Changing position helped in 9 cases, movement in 8 and drug use in 5, 7 patients reported that they lacked any strategy for pain control in such a situation. Twenty-two (75%) patients said that they were being treated with nonopioid analgesics, 14 (48%) with laxatives, 6 (21%) with analgesics for neuropathic pain, 5 (17%) with opioids for moderate pain, 3 (10%) with opioids for severe pain, 3 (10%) with muscle relaxants. Sixty-one (75%) patients reported that pain completely or partly limited their daily activities. Housekeeping was the activity most often limited, as indicated by 47 (58%) patients, followed by grocery shopping in 30 (38%) and cooking in 25 (31%). Only 12 (15%) felt that pain limited their own therapy.
Discussion and conclusions
The interviewed patients had chronic kidney disease (CKD) stage 5 and were on long-term dialysis. They experienced multiple and severe symptoms, which interfered with daily living. The prevalence of pain in our population was similar to or larger than that observed in other studies conducted in the same population of haemodialysis patients [4, 5, 27]. Musculoskeletal pain prevailed in our cohort and was experienced as more bothersome than other pain types; this was consistent with the perception of some patients that movement was a pain trigger. Musculoskeletal pain is one of the leading causes of chronic health problems in people over 65 years of age. Studies suggest a high proportion of older adults suffering from musculoskeletal pain (65% to 80%) and back pain (36% to 40%) [28] . It is very difficult to conclude from our results if, and to what extent, dialysis influenced musculoskeletal pain in our population, because there are many factors implicated in the aetiopathology of bone pain in dialysed patients. In our population, musculoskeletal pain was a leading cause of sleep disturbances and waking up at night, and it was treated with opioids in only a very few patients. Sleep disturbances include a variety of disorders in ESDR patients: difficulties in falling asleep and awakening, interrupted sleep, nightmares, restless legs syndrome, sleep apnoea syndrome and others [29] . The occurrence of sleep disturbances in our cohort is confirmed by other published data [2, 3] . The major aetiological factors for sleep disorders in the uraemic patient are still controversial. Pain is rarely identified as a trigger. Poor sleep quality, with a prevalence of 49%, was observed in the haemodialysis patients included in the Dialysis Outcomes and Practice Patterns Study (DOPPS) population. It was independently associated with a higher degree of physical pain, higher medication use and mortality [23, 30, 31] . Diabetic haemodialysis patients also have an increased risk of insomnia [32] , increased body pain and reduced quality of life [31] . Our population identified pain as an important factor related to frequent awakenings. Patients identified the dialysis session itself as a trigger for headache and cramps. These painful syndromes are typical for CKD and are often dialysis-related, because of the disequilibrium of electrolytes that occurs during the dialysis session. Worsening of pain during haemodialysis is described but pathophysiologically-based treatments are matter of hypothesis [2, 3] . In our population, 81% of the patients with pain recorded values of 8-10 in the VAS scale. The patients described the dialysis session asa pain trigger. Up to one-third of the patients describing other symptoms, such as nausea and vomiting, or dyspnoea, indicated VAS values higher than 5. This indicates a high level of global distress. In the literature, the severity of symptoms in dialysis patients has been reported to be comparable to or even worse than in patients with CKD stage 5 managed without dialysis [2, 3] . On the other hand, the proportion of patients in our cohort with asthenia and fatigue, poor appetite, or dyspnoea was smaller than that of patients with stage 5 CKD managed without dialysis. In fact, previous studies report a prevalence of lack of energy and fatigue in as many as 75% of patients, poor appetite in 58% and dyspnoea in 49%, as compared with 58%, 19% and 19%, respectively, in our study population [2, 3] . The benefit of a high-quality dialysis session in terms of lower fatigue or symptom burden and pain related to the session itself should be balanced by corresponding pain treatment. Pain assessment and treatment during the dialysis sessions, and the assessment of overall symptoms by means of the ESAS, could help in developing early specific pain-relief protocols. Data provide evidence that dialysis patients with chronic pain suffer more from insomnia and depression than those without pain, and that these symptoms are not adequately treated [33, 34] . In our study, 13% of the patients had significant levels of depression, as assessed using the ESAS. The size of our population does not allow further analysis, but it can be hypothesised that high levels of pain could be related with depression and affects daily living. As pain therapy, opioids were prescribed to only 21% of our patients; nonopioid analgesics (mainly NSAIDs) were taken by 80% of the patients. A recent systematic review of the use of opioids in ESDR patients confirmed that the prevalence of opioid use is highly variable, ranging from 5% to 36% [35] , suggesting a substantial under treatment of pain. Clear guidelines for pain management in dialysis patients are warranted to avoid under-prescription of analgesics, and also to consider their prescription in ESDR [12] . Improvement of sleep quality could lead to less fatigue, since in our study fatigue was not associated with haemoglobin levels. Management of sleep quality, however, requires adequate pain relief, which should focus primarily on musculoskeletal pain, as in our study it emerged as the most bothersome pain. Future pain management has also to consider the lack of correlation, as seen in our study, between hypertension and severity of pain, as well as hyperparathyroidism and musculoskeletal pain [27] , although musculoskeletal pain was prevalent in our study. The high burden of physical and psychological symptoms is known to be multifactorial, and in our study it was associated with impaired daily activity and a considerable impact on quality of life and independence [21] .
With an estimated prevalence of 14% to 30%, major depression is the most common psychiatric problem in patients with stage 5 chronic kidney disease [36] . The dialysis patient's perception of symptom burden may be more important than objective clinical parameters in determining quality of life in this patient population, because quality of life is an important outcome in the treatment of end-stage renal disease [23] . The increasing number of patients with ESRD calls for the development of appropriate care models for these patients and their families, involving dialysis providers, doctors and nurses, and primary care and palliative care providers. A first step in the routine care in renal units could be a regular, comprehensive symptom assessment, especially in dialysis patients with advanced stages of CKD. In our study, ESAS has proved to be a simple, easily understandable tool to evaluate symptom burden in haemodialysis patients. Renal units should pay more attention to the K/DOQI Clinical Practice Guidelines, which recommend regular assessment of quality of life for all patients with CKD [18, 23] . This should also include the recognition and treatment of spiritual and emotional suffering in these patients.
Our study focused only on global symptom prevalence in a relatively small number of patients and does not allow firm correlations. The 4-week recall period might have biased the scoring of pain intensity and burden, as well as the questions on impact on daily life activities. The results rely on the patients' subjective perception. However, the outcome is in line with published literature and thus bias can be considered as minimal. Our observations provide further evidence of the need to include pain relief protocols in the treatment of dialysis patients, together with a comprehensive palliative care approach in our community.
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Figure 1
Number of patients screened and interviewed.
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Figure 3
Important pain symptoms in different situations (n = 81).
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